Abstract. The preparation and application of co-doped polycrystalline SiC as source in sublimation growth of fluorescent layers is a complex topic. Photoluminescence topographies of luminescent 6H-SiC layers and their corresponding source crystals have been studied in order to investigate the dependence of the epitaxial growth on the source material. It is shown that the homogeneity concerning the dopant incorporation and the layer luminescence intensity does not depend on the characteristics of the PVT grown source material. Therefore co-doped polycrystalline SiC is a promising source material in fast sublimation growth of luminescent 6H-SiC.
Introduction
High-power and high-efficiency electrical as well as opto-electronic devices need homogeneous SiC layers of high quality for maximum performance. Irrespectively of the growth method, the silicon and carbon atom source supply will strongly influence the epitaxy. A promising method for epitaxial preparation is the fast sublimation growth process (FSGP), using poly-crystalline SiC (pcSiC) source material. The source is important since it provides the dopants for luminescent layers in a new monolithic white LED [1] and is the growth rate determining step in the FSGP [2] . The source may contain grains of different size, orientation, and polytype. Due to the morphological and polytypism issues of the pc-SiC, the incorporation of the dopants in the source material may vary in a wide range. However, all these issues are previously not explored. In this work we investigated the effect of source structure on the homogeneity of the epitaxial layer and its fluorescent properties.
Experimental
We measured the source crystals and the grown epitaxial layers by photoluminescence (PL) topography at the energy of the donor-acceptor-Pair (DAP) recombination in co-doped 6H-SiC, which is equivalent to 560 nm. A PVT growth method [3] was used to prepare the source-crystals. Two types of samples were fabricated, which were co-doped with boron at 100 ppm (sample 1) and 50 ppm (sample 2), respectively, at a constant N 2 flow of 8 sccm. The epitaxial layers were prepared by FSGP [2] .
The samples were excited by a focused 405 nm laser-diode with a power of 30 mW. The light was collected via a mirror and a lens, for wavelength selection a monochromator was used. The signal was detected by a photomultiplier attached to a lock-in amplifier. This allows a signal which is high enough even when only a small wavelength range is measured.
Results and discussion

Sample 1
The source crystal and the PL-topogram of sample 1 is shown in Fig. 1a and b, respectively. It can be seen, that the luminescence intensity at 560 nm (Fig. 1b) directly correlates with the grain structure and the polytype. The sample contains mostly 15R-SiC and 6H-SiC, only few grains are 4H-SiC. The 15R grains show the highest luminescence intensity and all 6H grains show less luminescence. It has been shown by Schulze et al. , that the nitrogen incorporation of 15R grown on C-face is two times that of 15R grown on Si-face whereas for boron the exact opposite was discovered [4] . Since our crystals are grown on graphite and therefore most grains grow on the C-face, the nitrogen concentration should be much higher than the boron concentration, which in case of 6H-SiC leads to a good DAP-emission [5] . This can be transferred to 15R because the dopant levels and the bandgap of 15R-and 6H-SiC are similar. The 4H grains are shown in black in the topogram since their emission at 560nm is negligible. Though the source crystal shows very inhomogeneous luminescence intensity, which reflects the grain and polytype characteristics, the layer which is grown from it (Fig. 2) is highly homogenous. It shows luminescence at 571 nm with FWHM of about 110 nm. There is only a small part at the lower left side in Fig. 2 which has switched to 3C-SiC growth, but this is due to the growth conditions of the epitaxial layer and not to the source material. For comparison the luminescence
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intensities were divided by the sample/layer thickness. The standardized luminescence of the epitaxial layer was 5.9 times that of the source crystal (Fig. 3) . This can be due to both a better crystalline quality of the epitaxial layer and a better N/B-ratio. Sample 2 is shown in Fig. 4a . The correlation between polytype and luminescence intensity is inconclusive. The 15R-SiC parts show the lowest luminescence intensity while some of the 6H parts show high intensity and some do not. Ou et al. [6] and Murata et al. [5] showed that the highest luminescence intensity in 6H-SiC is achieved with a boron concentration in the range of 10 18 cm -3 and a N/B-ratio of more than 3. The lowest luminescence intensity was measured with the boron concentration exceeding the nitrogen concentration and a low boron concentration resulted in a low luminescence intensity, too. In comparison to sample 1 the nitrogen concentration in the gas phase during the growth of the source crystal was the same, while the boron concentration was reduced to 50%. This leads to a lower overall PL-intensity in case of the source crystal because, as already stated above, the boron incorporation on C-face 15R-SiC is low [4] . This results in a decreased luminescence intensity.
However, the epitaxial layer does not show less luminescence. The standardized luminescence intensity is 2.7 times that of sample 1 and about 475 times that of its source crystal (Fig. 3) . This shows that a higher luminescence intensity of the source crystal does not necessarily lead to a higher Materials Science Forum Vols. 740-742luminescence intensity of the epitaxial layer. Therefore the source crystal does not have to have the best luminescence properties, but it should have a suitable amount of dopants and N/B-ratio for the growth of epitaxial layers with ideal luminescence properties.
The inhomogeneity of the luminescence of the epitaxial layer (Fig. 5b) is due to the high amount of 3C inclusions which is not caused by the source, but, like in sample 1, by the growth parameters. The parts where only 6H-SiC is grown are very homogenous with a luminescence peak at 568 nm and 105 nm FWHM.
Summary
We showed, that even with polycrystalline source crystals with various SiC polytypes it is possible to grow very homogenous 6H-SiC layers using FSGP-growth process. We also showed that a source crystal with very low luminescence intensity can lead to an epitaxial layer with good luminescent properties. The two different samples are going to be investigated further with respect to the optimal source crystal composition.
